Shear rigidity percolation is studied on a simple square lattice where a fraction p of the area is filled by an elastic solid, and the rest by liquid. The presence of the liquid is shown to yield a new shear critical exponent r at the percolation threshold. Through finite-size scaling calculations the value of r is found to be 1.2+ 0. 1 inevitably segmented into isolated pockets. As a liquid pocket can ofter resistance to shear deformation only when its area is altered, one can envision that in the case of the percolation cluster geometry, the application of a macroscopic shear strain e to the sample would result in area changes of the pockets that are first order in e, since the random geometry would make it very unlikely to have it otherwise. That means the liquid can exert a force on the connected solid network through the perimeters of the pockets, and from the point of view of the solid network this would introduce a nonlocal means of stress transmission and a net stift'ening of the composite against shear deformation. As p approaches p, from above, the average pocket size in the percolation cluster is known to grow in a power-law manner [11] . Since the pocket size controls the range of stress transmission through the liquid, it is thus expected that the presence of the liquid would introduce a new critical behavior to the shear rigidity percolation problem.
It is now well established that the elastic and the electrical properties of a composite have difterent critical behaviors near the percolation threshold. This dift'erence has been especially well-documented for the 2D percolation problem, where both experiment [1] [2] [3] [4] and theory [5] [6] [7] [8] [9] [10] show that the elastic moduli of a solid-vacuum composite vary as (p -p, ) near the percolation threshold p"where p is the solid fraction and T=3.4-3.6 for percolation on a lattice and T=4.95 for the continuum percolation case where the bond strengths can have a singular distribution [4] . This is in sharp contrast to the electrical percolation behavior [1 1], where the conductivity of a 2D metal-insulator composite is known to vary as (p -p, )' near p"with r =1.1 -1.3.
A distinct feature of the elastic percolation behavior is that both the eA'ective bulk modulus K and the shear modulus p have the same critical exponent. The physics of this identity was elucidated by Kantor [6] percolation cluster geometry, the application of a macroscopic shear strain e to the sample would result in area changes of the pockets that are first order in e, since the random geometry would make it very unlikely to have it otherwise. That means the liquid can exert a force on the connected solid network through the perimeters of the pockets, and from the point of view of the solid network this would introduce a nonlocal means of stress transmission and a net stift'ening of the composite against shear deformation. As p approaches p, from above, the average pocket size in the percolation cluster is known to grow in a power-law manner [11] . Since the pocket size controls the range of stress transmission through the liquid, it is thus expected that the presence of the liquid would introduce a new critical behavior to the shear rigidity percolation problem.
To determine the precise value of the new shear rigidity percolation exponent, we use the well-established finite-size scaling method [8, 12, 13] in which the eA'ective moduli of a strip of width L (in units of the square size) and length /V)) L are exactly solved numerically through the finite diAerence approach. Here the width of the strip is defined to be in the y direction, and the length in the x direction. The value of p is fixed at p, =0.5927. As [19] presents exactly such a scenario. It is speculated that the eA'ect of the trapped liquid may still be important in that case, and the shear critical behavior could therefore depart significantly from that expected from 3D elastic percolation.
